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(57) ABSTRACT

A method for operating a gas power plant is provided, having
a gas turbine which has a compressor stage and a turbine
stage, and is connected to a generator via an axle, wherein the
generator is designed to also be operated as a motor, wherein
the method involves the operation of the generator as a motor
for the rotatory operation of the axle, as well as a simulta-
neous discharge of the heated gas flow exiting from the tur-
bine stage and routing of said gas flow to a first heat exchanger
for the transfer of thermal energy from the gas flow to a heat
exchanger fluid, wherein the heat exchanger fluid is provided
to either discharge thermal energy to a heat accumulating
medium or it can be used an accumulating medium itself for
temporary storage.
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1
GAS POWER PLANT

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is the US National Stage of International
Application No. PCT/EP2013/052018 filed Feb. 1, 2013, and
claims the benefit thereof. The International Application
claims the benefit of German Application No. DE
102012202575.8 filed Feb. 20, 2012. All of the applications
are incorporated by reference herein in their entirety.

FIELD OF INVENTION

The present invention relates to a method for operating a
gas power plant, comprising a gas turbine which is connected
to a generator via a shaft, wherein the generator is designed to
be also operated as a motor. Furthermore, the invention
relates to such a gas power plant.

BACKGROUND OF INVENTION

On account of the increasingly occurring shifts in the pub-
lic electricity supply network towards a supply with renew-
able power generation sources which are arranged on a decen-
tralized basis, an improved regulation or suitable temporary
storage of electric energy is increasingly necessary in order to
also be able to operate the electricity supply networks in a
stable manner in the case of sharply fluctuating demands or
power supplies.

In particular, the temporary storage of electric energy in the
form of mechanical energy, for example by means of pressure
or a change of the potential energy of a storage medium, is
especially suitable for short-term or medium-term energy
storage. In this case, the quantities of surplus electric energy
which are available in the public electricity supply network
are typically used for altering the storage medium with regard
to its mechanical energy state. In the case of pump storage
power plants, water, for example, is raised to a higher poten-
tial energy level by means of suitable pumping devices in
order to drive turbines and generators for power generation in
a time-staggered manner by means of the water falling to its
original level. The current can be fed again into the public
electricity supply network and above all can be made avail-
able for times at which there is an increased demand for power
or regulation.

A disadvantage of the conventional storage power plant
technologies, however, is their local limitation with regard to
their possible application. Therefore, pump storage power
plants in most cases can only be used where the local topog-
raphy features suitable height differences, for instance. In
addition to these disadvantages, an undesirable invasion into
the appearance of the landscape and into nature is also fre-
quently cause for complaint. Above all, as a result of the
necessary erection of large constructional devices above
ground such disadvantages can hardly be avoided.

SUMMARY OF INVENTION

On account of these disadvantages of the conventional
technologies for temporary storage of electric energy, it
proves to be necessary to offer an improved technical solu-
tion. In particular, it is to be an object of the present invention
to propose a method which achieves the transfer of electric
power from the public supply network into a suitable form of
storable energy by means of already existing power plant
technology. Furthermore, it proves to be particularly desir-
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able to propose a method which, based on already existing
power plant technologies, makes it possible for power plants
to be able to be converted by means of only small and low-cost
modifications to the extent that as a result they are suitable not
only for the generation of electric power but also for provid-
ing suitable forms of storable energies. Also to be proposed is
especially a method for the provision of storable energy
which allows comparatively smaller invasions into nature and
the environment, or completely avoids this.

According to aspects of the invention, this object is
achieved by a method and a power plant according to the
patent claims.

In particular, this object is achieved by a method for oper-
ating a gas power plant comprising a gas turbine, which has a
compressor stage and a turbine stage, and is connected to a
generator via a shaft, wherein the generator is designed to be
also operated as a motor, which method comprises the fol-
lowing steps: —operating the generator as a motor for the
rotational operation of the shaft; —simultaneous diverting of
the gas flow which discharges from the turbine stage and
—feeding this gas flow to a first heat exchanger for transfer-
ring thermal energy from the gas flow to a heat exchanger
fluid; —feeding the heat exchanger fluid to a thermal store.

Furthermore, this object is achieved by a method for oper-
ating a gas power plant comprising a gas turbine, which has a
compressor stage and a turbine stage, and is connected to a
generator via a shaft, wherein the generator is designed to be
also operated as a motor, which method comprises the fol-
lowing steps: —operating the generator as a motor for the
rotational operation of the shaft; —simultaneous diverting of
the gas flow which discharges from the turbine stage and
—feeding this gas flow to a first heat exchanger for transfer-
ring thermal energy from the gas flow to a heat exchanger
fluid; —transferring thermal energy of the heat exchanger
fluid to a thermal storage fluid, which thermal storage fluid is
fed to a thermal store in a further step.

Furthermore, this object is achieved by a gas power plant
comprising a gas turbine, which has a compressor stage and a
turbine stage, and is connected to a generator via a shaft,
wherein the generator is designed to be also operated as a
motor, furthermore comprising a gas routing device which
interacts with the turbine stage in such a way that a gas flow,
which discharges from the turbine stage, is diverted and fed to
afirst heat exchanger, wherein the heat exchanger is designed
to extract thermal energy from the gas flow and to transfer it
to a heat exchanger fluid which can be introduced in a thermal
store for temporary storage.

In addition, this object is achieved by a gas power plant
comprising a gas turbine, which has a compressor stage and a
turbine stage, and is connected to a generator via a shaft,
wherein the generator is designed to be also operated as a
motor, furthermore comprising a gas routing device which
interacts with the turbine stage in such a way that a gas flow,
which discharges from the turbine stage, is diverted and fed to
afirst heat exchanger, wherein the heat exchanger is designed
to extract thermal energy from the gas flow and to transfer it
to a heat exchanger fluid which in a second heat exchanger
can release at least some of the thermal energy to a heat
storage fluid which can be introduced in a thermal store for
temporary storage.

According to aspects of the invention, the conversion of
electric energy into thermal energy is therefore carried out.
This conversion can be achieved by means of gas power plant
technology which already exists at a large number of sites
specifically by the generator, which is provided for electric
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power generation, being adapted to the extent that it can also
be operated as a motor for generating a thermally heated gas
flow.

Since the generator is based purely on the reverse of a
technical principle with regard to a motor, only comparatively
small and inexpensive modifications are to be undertaken for
adapting the generator, which modifications allow the gen-
erator to also be operated as a motor. In this case, the protec-
tion concept of the generator is to be revised, for example.
Moreover, generators for gas turbines are often already con-
structed so that they can be operated as a motor during the
start-up phase until achieving a desired minimum rotational
speed. Such an operation as a motor, however, ensures only an
asynchronous operation which is not intended to provide high
power inputs either for achieving the nominal rotational
speed of the gas turbine. The provision of a thermally heated
gas flow is hardly possible by means of the motor in the case
of'conventional power inputs without additional heating since
during a conventional operation of the gas turbine an ignition
of fuel in the combustion chamber stage before achieving the
nominal rotational speed additionally provides combustion
output, that is to say ensures that a desired compressor mass
flow can be achieved. The motor therefore does not have to
provide the total output during this normal operation in order
to bring the gas turbine up to nominal rotational speed. If,
however, the combustion output is not made available, or not
made available to the degree as in the case of conventional
operation, this requires an additional power input by means of
the motor, for which conventional generators, which are oper-
ated as motors, are not designed.

During operation of the generator as a motor, the use of
electric energy, which can be drawn from the public electric-
ity supply network, is carried out for the rotational operation
of the shaft. This in turn drives the turbine stage and com-
pressor stage which are covered by the gas turbine and there-
fore ensure a gas flow through the gas turbine which corre-
sponds to the flow during a power generating operation of the
gas turbine. Differing from in the case of power generating
operation of the gas turbine, however, no power generation is
to be carried out in the case of the operation according to the
invention, but only the conversion of electric energy into a
suitable, storable form of energy. Power is therefore con-
sumed. Moreover, the power consumption, on account of the
large inertia of shaft, compressor and turbine of the gas tur-
bine, acts in a frequency stabilizing manner upon the network
frequency of the public supply network.

In this respect, lower network fluctuations can also be
compensated in a suitable manner while electric energy is
being drawn from the public electricity supply network at the
same time.

During operation, according to aspects of the invention, of
the generator for generating thermal energy by means of the
gas turbine, air is first of all drawn into the compressor stage
from the environment in order to compress this air and there-
fore to achieve at least partially an adiabatic heating of this
thereby compressed air. Consequently, during operation,
according to the invention, of the generator as a motor rela-
tively hotter air discharges from the compressor stage and
passes through the combustion chamber stage and also the
turbine stage. Discharging from the turbine stage, the gas can
be diverted in a suitable manner, wherein its thermal energy,
after suitable guiding, can be transferred to a heat exchanger
fluid by means of thermal interaction in a first heat exchanger.
This heat exchanger fluid can be stored in a thermal store for
further use at a later time, such as for re-conversion in the
event of higher power demands in the public electricity sup-
ply network. Alternatively, the gas power plant can also be
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designed so that the heat exchanger fluid can transfer its
thermal energy in a second heat exchanger to a thermal store
fluid which is then also stored in a thermal store. In this way,
the thermal energy of the heat exchanger fluid and/or of the
thermal store fluid are, or is, also available for further thermal
applications at a later point in time. Such applications are
especially advantageously carried out at times at which power
from the public electricity supply networks is relatively
expensive.

In this case, reference is made to the fact that the thermal
store is a component which is not covered by an already
existing steam generator unit which is provided for steam
generation for the operation of a steam turbine. The thermal
store is rather an additional component which is not covered
by a conventional gas and steam power plant.

Reference is also made to the fact that the discharging of
the heated air is carried out from the turbine stage and there is
no requirement for constructional modifications to the gas
turbine itself. In particular, there is to be no provision for
additional outlets via which the air, heated by compression,
would have to be tapped off.

In the present case, the term gas power plant is to be
understood in a broad sense. In particular, a combined gas and
steam power plant, in which a steam turbine is driven by
means of the thermal waste heat of the flue gas of a gas
turbine, is also to be understood by a gas power plant. More-
over, a gas power plant which supplies an external steam
power plant with thermal heat is also covered by this. Simi-
larly, a large-scale process-engineering application, which
has a gas turbine for power generation, is to be understood by
a gas power plant.

According to another embodiment of the method for oper-
ating a gas power plant, this can provide that the generator is
operated as a motor by means of surplus power. Since surplus
power can sometimes be drawn from the public electricity
network at no cost or even with financial gain, the operation of
the generator as a motor can be carried out very inexpensively.
Since, moreover, the gas turbine is typically not used for
power generation at times at which surplus power is available
in the public electricity network, the operation, according to
the embodiment, of the generator as a motor is suitable from
the economical point of view in particular.

According to a further embodiment of the method, the
generator is operated as a motor at variable rotational speed.
Such an operation allows different quantities of electric
energy to be drawn from the electricity supply network and
can therefore be adapted in a suitable manner to the quantity
of available surplus power. Moreover, a variable operation
also allows the provision of a gas flow of different tempera-
tures as a result of different compression outputs. According
to corresponding temperature selection, the gas flow can sub-
sequently be adapted with regard to its heat content to the
requirements of the application.

According to a further embodiment of the method, the
generator can be operated as a motor in such a way that the gas
flow has at least a temperature of 100° C., preferably of at
least 150° C. and most especially preferably ofatleast 300° C.
In this case, the motor output or the rotational speed is to be
adapted to correspond to the temperature of the gas flow.
Since in the case of a higher compressor mass flow, and
therefore higher compressor exit pressure, an enhanced com-
pression rate of the motor also results, higher quantities of
heat at higher temperatures can sometimes be transferred to
the gas flow in the event of such operating conditions. This
advantageously makes itself particularly advantageously felt
in the case of temperature-controlled methods for producing
thermal energy, or temperature-controlled steps of such meth-



US 9,341,114 B2

5

ods. If during compression without additional firing in the gas
turbine a temperature level of between 120° C. and 200° C. is
to be expected, then with suitable additional firing a higher
temperature level of more than 200° C., especially even of
more than 300° C., can also be achieved.

According to a further embodiment of the method, it is
provided that during the operation of the generator as a motor
for releasing thermal energy by means of the gas flow no fuel
is fed to the gas turbine. The transfer of thermal energy to the
gas flow in the gas turbine is therefore to be attributed purely
to the compression which the gas flow experiences in the
compression stage of the gas turbine. Corresponding to the
compression rate which prevails there, the temperature level
of the gas flow is increased to a greater or lesser extent.
According to the embodiment, no fuel is therefore required
for transferring thermal energy to the gas flow so that a par-
ticularly inexpensive method results.

According to an alternative embodiment of the method, it is
provided that during the operation of the generator as a motor
for releasing thermal energy by means of the gas flow fuel is
fed to the gas turbine in a quantity which is less than a quantity
which is fed to the gas turbine during normal power-generat-
ing operation, wherein the fuel is combusted in the gas turbine
for generating thermal energy. If, for example, the compres-
sion rate in the compressor stage should not be sufficient in
order to achieve a predetermined temperature level of the gas
flow, fuel can be fed to this in the gas turbine and is then
combusted by ignition. The combustion serves for the provi-
sion of thermal energy which is transferred to the gas flow.

The supplying of the gas flow with fuel differs, however,
according to the embodiment from a normal operation of the
gas turbine for power generation to the effect that the thermal
energy is not provided for operation of the turbine stage in the
gas turbine to the same extent as in the case of'a conventional
operation. The thermal energy serves on the one hand for
increasing the thermal energy content of the gas flow to alevel
which does not normally enable the normal operation of the
turbine stage. On the other hand, the additional firing of fuel,
for example natural gas, in the combustion chamber also
enables a release of thermal power in the turbine stage, as a
result of which a mechanical drive of this is achieved which,
however, is lower than in the case of a normal operation. In
this respect, by means of a suitably adjusted feed of fuel and
combustion thereof, the motor can be unloaded and even
controlled with regard to power consumption. In this case,
smaller quantities of fuel are required than in comparisonto a
conventional operation for power generation. According to
the embodiment, the temperature or the thermal energy con-
tent of the gas flow can therefore be advantageously
increased.

According to a development of the method, it can also be
provided that the operation of the generator as a motor for
releasing thermal energy by means of the gas flow follows the
operation of the generator in a normal power generating
operation of the generator with a time delay of less than one
hour, preferably of less than half an hour. In this case, normal
operation is be understood by full-load operation. In this
respect, relatively short changes between full load during
power generation and an operation for drawing current from
the electricity supply networks, with simultaneous storage of
generated thermal heat, can also be achieved. The specified
bridging times serve typically for thermal equalization during
ramping down of the gas turbine for power generation. Such
bridging times are necessary so that there is especially no
need to fear thermal damage to the gas power plant as a result
of'an excessively rapid load changed from, for example, full
load to a power consuming operation.
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According to another embodiment of the invention, in a
further step the extraction of the heat exchanger fluid and/or
of the thermal store fluid from the thermal store is carried out,
wherein the extracted heat exchanger fluid and/or the thermal
store fluid is fed to a steam application as process steam or for
the preparation of process steam. Such a steam application
can preferably be the supply of industrial processes with
steam from a water-steam cycle, into which the process steam
is introduced.

According to another embodiment of the invention, in a
further step the extraction of the heat exchanger fluid and/or
of the thermal store fluid from the thermal store is carried out,
wherein the extracted heat exchanger fluid and/or the thermal
store fluid is provided for thermal conditioning of feed water
in a water-steam cycle for operation of a steam turbine. To this
end, the feed water is thermally conditioned by means of heat
transfer for preheating and/or also for evaporation. Further
steps of the thermal conditioning, especially for superheating
steam of the feed water, typically subsequently follow on
from there. Feed water is to be understood in this case both in
the sense of condensate water which results in a coupled gas
and steam power plant process, and also in the conventional
sense of feed water which, for example, is provided for sup-
plying an external steam process in an external steam power
plant, for example.

According to another embodiment, it can also be provided
that in a further step the extraction of the heat exchanger fluid
and/or of the thermal store fluid from the thermal store is
carried out, wherein the extracted heat exchanger fluid and/or
the thermal store fluid is provided for conditioning the intake
air of the gas turbine during a normal power generating opera-
tion. Such conditioning is typically carried out by means of an
intake-air conditioner which is arranged in the induction
region of the compressor stage. By means of suitable heat
transfer from the heat exchanger fluid and/or from the thermal
store fluid the intake air is therefore heated, as a result of
which an efficient operation of the gas turbine can be achieved
especially in partial load.

According to another embodiment of the invention, it can
be provided that in a further step the extraction of the heat
exchanger fluid and/or of the thermal store fluid from the
thermal store is carried out, wherein the extracted heat
exchanger fluid and/or the thermal store fluid is introduced
into a district heating network.

According to a first embodiment of the gas power plant,
provision can be made for the inclusion of at least one post-
heating stage which interacts with the gas flow downstream
with regard to the gas turbine and upstream with regard to the
first heat exchanger so that additional thermal energy can be
supplied to the gas flow. According to the embodiment, the
temperature level of the gas flow can therefore be raised by
additional thermal energy being made available to the gas
flow from the post-heating stage. Consequently, a higher tem-
perature level, and therefore a larger heat quantity, is available
in the first heat exchanger and can be transferred to the heat
exchanger fluid. Therefore, all further applications, which
need to be supplied with thermally conditioned heat
exchanger fluid, can be operated with a higher energy content
or a higher heat quantity. This can especially have an advan-
tageous effect upon the efficiency of these applications.

According to a development of this embodiment, it can be
provided that the post-heating stage provides thermal energy
by means of a combustion process, which combustion pro-
cess is especially a combustion process which is supplied
with natural gas. The natural gas can especially preferably be
extracted from the fuel reservoir which also serves for sup-
plying the gas turbine with fuel. Natural gas, moreover, in
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comparison to crude oil, for example, is a relatively environ-
mentally more friendly energy source which can be com-
busted with higher efficiency and smaller residues. Accord-
ingly, the present embodiment proves to be particularly
environmentally suitable. Moreover, with extraction from the
same fuel reservoir, which is also provided for supplying the
gas turbine, additional provision of a fuel is not necessary.

It can also be advantageous if the heat transfer in the first
heat exchanger is of sufficient magnitude to thermally convert
the heat exchanger fluid into steam or into a superheated and
pressurized fluid, wherein the heat exchanger fluid can pref-
erably be stored under pressure in the thermal store. The heat
exchanger fluid is especially water and is stored in super-
heated form. This water can subsequently be fed to a steam
process for use in a steam power plant. Alternatively, the
thermal store fluid can also fulfill this task instead of the heat
exchanger fluid.

According to another embodiment, the heat exchanger
fluid is water. This can be contained in a steam circuit, for
example. Such a steam circuit is especially suitable for elec-
tric power generation, for example by means of a steam
turbine. Consequently, the thermal energy contained in the
heat exchanger fluid can be available to an efficient power
generation process which in particular can also feed power,
which is generated with a time delay, to the public electricity
network. The thermal store fluid is also suitable for this
instead of the heat exchanger fluid.

According to a further embodiment of the invention, the
heat exchanger fluid and/or the thermal store fluid can be fed
to an intake-air conditioner which is designed for preheating
the intake air which is inducted into the compressor stage by
means of the gas turbine during normal power generating
operation. By preheating the intake air, the combustion pro-
cess can be of a more efficient design. Moreover, it has been
shown that less combustion residues, especially less solid
combustion residues, are produced during the combustion
process. Consequently, on the one hand the efficiency of the
combustion process increases and on the other hand the influ-
ence of the combustion process upon the combustion air with
regard to residues is also improved.

According to another embodiment of the gas power plant
according to the invention, the heat exchanger fluid and/or the
thermal store fluid can be fed to a third heat exchanger which
is designed for preheating feed water in the steam process for
operating a steam turbine. Accordingly, the thermal energy
content of the feed water can be increased in a suitable man-
ner, as a result of which the subsequent power generation
process can be carried out more efficiently by means of a
steam turbine.

According to a further embodiment, the heat exchanger
fluid and/or the thermal store fluid are, or is, in thermal and/or
fluid communication with a district heating network.

Consequently, the heat which is provided by means of the
gas turbine can be transmitted directly to the end user with
low loss.

The invention shall subsequently be exemplarily described
with reference to several figures. In this case, reference may
be made to the fact that the figures are only to be schemati-
cally understood and do not represent any limitation with
regard to a substantiation of the depicted embodiment. More-
over, the individual features which are shown in the figures
are claimed in isolation as well as in conjunction with the
other features which are shown in the figures.
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BRIEF DESCRIPTION OF THE DRAWINGS

In this case, in the figures:

FIG. 1 shows a first embodiment of the gas power plant
according to the invention in a schematic view;

FIG. 2 shows a second embodiment of the gas power plant
according to the invention in a schematic view;

FIG. 3 shows a third embodiment of the gas power plant
according to the invention also in a schematic view;

FIG. 4 shows a flow diagram for describing an embodiment
of the method according to the invention.

DETAILED DESCRIPTION OF INVENTION

FIG. 1 shows a first embodiment of the gas power plant 1
according to the invention in a schematic view. In this case,
the gas power plant 1 comprises a gas turbine 10 which has a
compressor stage 11, a combustion chamber stage 12 and a
turbine stage 13. The gas turbine 10 is connected to a genera-
tor 14 via a shaft 15. The generator 14 is connected to a public
electricity network 17 and is suitable according to the inven-
tion for also being driven as a motor that consumes electrical
energy from the public electricity network 17. Accordingly,
the gas turbine 10 can be operated in a normal power gener-
ating mode that delivers electrical energy to the public elec-
tricity network 17 as well as in a mode which consumes
electrical energy from the public electricity network 17 as the
generator 14 acts as the motor to drive the shaft 15 for pro-
viding thermal heat.

In the mode which is suitable purely for providing thermal
heat while consuming electric energy, the generator 14 is
operated as a motor, wherein intake air is inducted into the
compressor stage 11, forming a gas flow 16 which passes
through the combustion chamber stage 12 but without being
mixed with a fuel in a quantity as would be added to the gas
flow 16 during normal operation. In particular, no fuel is
added to the gas flow 16. The gas flow 16, on account of the
compression in the compressor stage 11, increases in heat
content as a result of fluid-dynamic compression. The gas
flow 16 furthermore enters the turbine stage 13 and passes
through this. In the process, the gas flow 16 canrelease energy
to the turbine but to a considerably lesser extent than as would
be the case in a normal power generating mode. Typically, the
gas flow scarcely changes its temperature level as a result of
the energy loss to the turbine. After discharging from the
turbine stage 13, the gas flow 16 flows into a gas routing
device 20 and is directed in a suitable manner to a first heat
exchanger 30 at which the thermal energy from the gas flow
16 is released to a heat exchanger fluid (not shown in the
present case).

In order to increase the temperature level of the gas flow 16
when required provision can be made between the gas turbine
10 and the first heat exchanger 30 for a post-heating stage 40
which is suitable for providing additional thermal energy to
the gas flow 16. According to an embodiment, the post-heat-
ing stage 40 can be supplied with natural gas as fuel by means
of'a natural gas feed line 45, wherein as a result of a combus-
tion process the combustion heat can be released to the gas
flow 16 by means of the post-heating stage 40. Consequently,
it can be ensured that the first heat exchanger 30 is supplied
with sufficient thermal energy.

According to the embodiment, the first heat exchanger 30
is in thermal functional communication with a circuit of the
heat exchanger fluid.

Depending upon the temperature level of the gas flow 16,
temperatures which induce a phase transfer of the heat
exchanger fluid can be achieved. In particular, with sufficient
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heat feed to the heat exchanger fluid this can be converted into
avaporous or gaseous phase. By the same token, it can also be
superheated under pressure, wherein the liquid phase is main-
tained. The heat exchanger fluid can be extracted according to
the embodiment from the circuit as steam via a steam line 32
in order to be available to further steam-engineering applica-
tions.

It is also provided to transfer the thermal energy of the heat
exchanger fluid from the heat cycle—which is fluid-dynami-
cally driven by means of a pump 37—in a second heat
exchanger 35 to a thermal store fluid (not shown in the present
case) which, for example, can be temporarily stored in a
thermal store 50. In this way, the thermal store fluid absorbs
thermal energy in the second heat exchanger 35 so as to be
stored in the thermal store 50 for later use. According to an
alternative embodiment, the heat exchanger fluid can also be
stored in the thermal store 50 for later use.

If required, the thermal store fluid can, for example, be
extracted again from the thermal store 50 via an extraction
line 56. Preferably, the thermal store fluid can, for example,
be extracted for supplying a district heating line. Alternatively
to a direct extraction of the thermal store fluid from the
thermal store 50, extraction of thermal energy can also be
achieved by means of a third heat exchanger 60. The heat
exchanger 60 can be adapted in this case for pre-specified
thermal applications. Such applications can, for example, be
the preheating of feed water or the preheating of process fluid
as well as the preheating of process gases.

FIG. 2 shows a further embodiment of the gas power plant
1 according to the invention, which differs from the embodi-
ment shown in FIG. 1 only to the effect that the gas routing
device 20 has a steam generator unit 71. The steam generator
unit 71 is preferably provided in the gas routing device 20
between the post-heating stage 40 and the gas turbine 10. The
steam generator unit 71 is used for steam generation during
the normal power generating operation of the gas turbine 10,
wherein the steam generated in this way can be fed to a steam
turbine 70 for driving it. An improvement according to the
embodiment is achieved by providing thermal energy via the
third heat exchanger 60 which extracts from the thermal store
50 the energy of the thermal store fluid which is stored
therein. As a result, heat, or preheated fluid (water, for
example), can be fed to the steam generator unit 71, which is
why a lower heat transfer is consequently required in the
steam generator unit 71—in order to be raised to a predeter-
mined temperature level—than in the case of a gas power
plant which does not provide the preheating according to the
embodiment. The steam generator unit 71 in this case can
have further preheating stages or even just one steam genera-
tor or superheater.

The preheating of the fluid (water, for example) which is
fed to the steam generator unit 71 proves to be particularly
advantageous when the gas turbine 10 is changed over from
an idling state to an operating stage. If the fluid which is
provided in the steam generator unit 71 is specifically already
at a higher temperature level at the point in time of start-up of
the gas turbine, the point of steam generation is initiated at a
relatively earlier point in time. Accordingly, the steam turbine
70 can also be used for power generation at a relatively earlier
point in time. Consequently, the start-up times for operation
of the steam turbine 70 can therefore be reduced.

According to an alternative embodiment, but which is not
shown in FIG. 2, the transfer of thermal energy to the fluid
which is fed to the steam generator unit 71 can also be carried
out by means of the second heat exchanger 35.

FIG. 3 shows a further embodiment of the gas power plant
1 according to the invention which differs from the embodi-
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ment shown in FIG. 1 only to the effect that thermal energy
can be extracted from the thermal store 50 by means of the
third heat exchanger 60, wherein this energy is fed to an
intake-air conditioner 62 which is designed for preheating the
intake air which is inducted into the compressor stage 11
during a normal power generating operation of the gas turbine
10.

FIG. 4 shows a flow diagram for describing an embodiment
of'the method according to the invention. In this case, in a first
step the generator 10 is operated as a motor in order to form a
gas flow 16 which has an increased temperature level in
comparison to the ambient temperature. At the same time, in
a second step the gas flow 16, which discharges from the
turbine stage 13 and has an increased thermal energy level, is
diverted, i.e. is guided in a desired direction. The gas flow 16
is then fed to a first heat exchanger 30 for transferring at least
some of' the thermal energy to a heat exchanger fluid. This can
then be temporarily stored according to the embodiment in a
thermal store 50 for later consumption. Alternatively, the
thermal energy can also be transferred in a second heat
exchanger 35 to a thermal store fluid, not additionally shown,
which can also be provided for temporary storage in a thermal
store 50.

Further embodiments of the invention can be gathered
from the dependent claims.

The invention claimed is:

1. A method for operating a gas power plant, comprising a
gas turbine, which has a compressor stage and a turbine stage,
and is connected to a generator via a shaft, wherein the gen-
erator is connected to an electricity network and designed to
also be operated as a motor, which method comprises the
following steps:

operating the generator as a motor to consume electrical

power from the electricity network for the rotational
operation of the shatft;
feeding fuel to the gas turbine during operation of the
generator as a motor in a quantity which is lower than a
quantity which is fed to the gas turbine when electrical
power is supplied to the electricity network;

simultaneously diverting of the gas flow which discharges
from the turbine stage during operation of the generator
as a motor;

feeding this gas flow to a first heat exchanger for transfer-

ring thermal energy from the gas flow to a heat
exchanger fluid; and

feeding the heat exchanger fluid to a thermal store.

2. The method as claimed in claim 1, wherein the generator
is operated as a motor by means of surplus power from the
electricity network.

3. The method as claimed in claim 1, wherein the generator
is operated as a motor at variable rotational speed.

4. The method as claimed in claim 1, wherein the generator
is operated as a motor in such a way that the gas flow has at
least a temperature of 100° C.

5. The method as claimed in claim 4, wherein the generator
is operated as a motor in such a way that the gas flow has at
least a temperature of 150° C.

6. The method as claimed in claim 4, wherein the generator
is operated as a motor in such a way that the gas flow has at
least a temperature of 300° C.

7. The method as claimed in claim 1, wherein the operation
of the generator as a motor for releasing thermal energy by
means of the gas flow follows the operation of the generator in
a normal power generating operation when the electrical
power is supplied to the electricity network with a time delay
of less than one hour.
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8. The method as claimed in claim 7, wherein the operation
of the generator as a motor for releasing thermal energy by
means of the gas flow follows the operation of the generator in
anormal power generating operation with a time delay ofless
than half an hour.

9. The method as claimed in claim 1, further comprising
extraction of the heat exchanger fluid and/or of the thermal
store fluid from the thermal store, wherein the extracted heat
exchanger fluid and/or the thermal store fluid is fed to a steam
application as process steam or for the preparation of process
steam.

10. The method as claimed in claim 1, further comprising
extraction of the heat exchanger fluid and/or of the thermal
store fluid from the thermal store, wherein the extracted heat
exchanger fluid and/or the thermal store fiuid is provided for
thermal conditioning of feed water in a water-steam cycle for
operating a steam turbine.

11. The method as claimed in claim 1, further comprising
extraction of the heat exchanger fluid and/or of the thermal
store fluid from the thermal store, wherein the extracted heat
exchanger fluid and/or the thermal store fiuid is provided for
thermal conditioning of intake air of the gas turbine during a
normal power generating operation.

12. The method as claimed in claim 1, further comprising
extraction of the heat exchanger fluid and/or of the thermal
store fluid from the thermal store, wherein the extracted heat
exchanger fluid and/or the thermal store fluid is introduced
into a district heating network.

13. A method for operating a gas power plant, comprising
a gas turbine, which has a compressor stage and a turbine
stage, and is connected to a generator via a shaft, wherein the
generator is connected to an electricity network and designed
to also be operated as a motor, which method comprises the
following steps:

operating the generator as a motor to consume electrical

power from the electricity network for the rotational
operation of the shaft;

simultaneously diverting of the gas flow which discharges

from the turbine stage during operation of the generator
as a motor;

feeding this gas flow to a first heat exchanger for transfer-

ring thermal energy from the gas flow to a heat
exchanger fluid; and

transferring thermal energy of the heat exchanger fluid to a

thermal store fluid, which thermal store fluid is fed to a
thermal store in a further step;

wherein no fuel is fed to the gas turbine during operation of

the generator as a motor as the electrical power is con-
sumed from the electricity network.
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14. A gas power plant, comprising

a gas turbine which has a compressor stage and a turbine
stage, and is connected to a generator via a shaft,
wherein the generator is connected to an electricity net-
work and designed to be also operated as a motor to
consume electrical power from the electricity network
for the rotational operation of the shaft while fuel is fed
to the gas turbine in a quantity which is lower than a
quantity which is fed to the gas turbine when electrical
power is supplied to the electricity network, and

a gas routing device which interacts with the turbine stage

in such a way that a gas flow, which discharges from the
turbine stage, is diverted and fed to a first heat exchanger
during operation of the generator as a motor, wherein the
heat exchanger is designed to extract thermal energy
from the gas flow and to transfer it to a heat exchanger
fluid which can be introduced in a thermal store for
temporary storage.

15. The gas power plant as claimed in claim 14, further
comprising at least one post-heating stage which interacts
with the gas flow downstream with regard to the gas turbine
and upstream with regard to the first heat exchanger so that
additional thermal energy can be supplied to the gas flow.

16. The gas power plant as claimed in claim 15, wherein the
post-heating stage provides thermal energy by means of a
combustion process.

17.The gas power plant as claimed in claim 16, wherein the
post-heating stage provides thermal energy by means of a
combustion process which is supplied with natural gas.

18. The gas power plant as claimed in claim 14, wherein the
heat exchanger fluid is water.

19. A gas power plant, comprising

a gas turbine which has a compressor stage and a turbine

stage, and is connected to a generator via a shaft,
wherein the generator is connected to an electricity net-
work and designed to be also operated as a motor to
consume electrical power from the electricity network
for the rotational operation of the shaft while no fuel is
fed to the gas turbine as the electrical power is consumed
from the electricity network, and

a gas routing device which interacts with the turbine stage

in such a way that a gas flow, which discharges from the
turbine stage, is diverted and fed to a first heat exchanger
during operation of the generator as a motor, wherein the
heat exchanger is designed to extract thermal energy
from the gas flow and to transfer it to a heat exchanger
fluid which in a second heat exchanger can release at
least some of the thermal energy to a thermal store fluid
which can be introduced in a thermal store for temporary
storage.



